A new jadeitite jade locality has been discovered in the serpentinite-matrix subduction mélange of the Sierra del Convento (eastern Cuba) in a context associated with tectonic blocks of garnet-epidote amphibolite, tonalitic-trondhjemitic epidote gneiss and blueschist. The jade outcrops occur as blocks surrounded by serpentinite, as late Miocene-early Pliocene detritic sedimentary deposits formed during erosion of the mélange, and as Recent river and beach deposits related to the Macambo and Guardarraya rivers and their mouths. Jade from these outcrops show gem-quality varieties with colours ranging from greenish white to dark green. Potentially, the deposits may be easily exploited. Former exploitation (probably of the beach deposits) by the pre-Columbian Taino inhabitants of Cuba is documented by a large number of jade artifacts (mostly, petaloid axes) found in eastern Cuba.
Introduction
In the ancient civilizations of Mesoamerica such as the Olmec, Aztec and Maya, jade was highly valued, thus developing the production of decorative artifacts and extending its use as a cure for numerous internal disorders. Spanish referred to the latter as "piedra de ijada", or "colic stone" (Howard, 2002) . Currently, the geological and gemological term "jade" includes two different types of monomineralic rocks. Pyroxene jade is jadeite rock (or jadeitite) and amphibole jade is nephrite, a tremoliteactinolite rock. The jadeitite jade is more highly valued as a gemstone or for carving due to its scarcity and greater hardness than the nephrite jade. Recently, García-Casco et al. (2009) described a new locality of jadeitite jade in the serpentinite-matrix subduction mélange of the Sierra del Convento (eastern Cuba). Three types of jadeitite jade occurrences can be identified in the Macambo region of this mélange: 1) as tectonic blocks of 0.5-6 meters in size surrounded by serpentinites , 2) as cm-to m-sized detrital pebbles in late Miocene-early Pliocene conglomerates containing, in addition, pebbles of serpentinite and associated rocks from the mélange, and 3) as cm-size pebbles in Recent deposits in the Macambo and Guardarraya rivers and in the beaches formed in their mouths. In this paper, we offer the first characterization of the outcrops and of the different varieties of jade found in these outcrops.
Geological setting
The Eastern Cuba block extends from the Nipe fault towards the east of the island. It is formed by two large ophiolitic bodies, the Mayarí-Cristal and Moa-Baracoa massifs, and two Cretaceous volcanic arc units known as Santo Domingo and Sierra del Purial complexes ( Figure  1a ). The magmatic rocks of the ophiolitic massifs have supra-subduction geochemical signatures (Proenza et al., 2006; Marchesi et al., 2007) , while the Sierra del Purial complex is peculiar with respect to the volcanic arc units of west-central Cuba because it is metamorphosed to the blueschist facies (Boiteau et al., 1972; Somin and Millán, 1981; Cobiella et al., 1984; Millán and Somin, 1985) , suggesting subduction erosion of the arc . The ophiolitic bodies occupy the highest structural position in the region. At the base of the ophiolitic massifs, serpentinitic mélange complexes are locally found (Sierra del Convento and La Corea). These mélanges contain high pressure subduction-related metamorphic exotic blocks (Millán, 1996; García-Casco et al., 2006 , 2008a Blanco-Quintero et al., in press ). The Sierra del Convento mélange is located in the south part of eastern Cuba, tectonically emplaced on the top of the Cretaceous volcanic arc complex of Sierra del Purial (Figure 1b) .
The Sierra del Convento mélange represents an oceanic subduction channel related to subduction of ProtoCaribbean lithosphere below the Caribbean plate. The first metamorphic products of subduction present in the mélange are early Cretaceous (ca. 120 Ma) in age. The mélange formation continued until the latter part of the Cretaceous Period (70-65 Ma), when the complex and the associated Sierra del Purial metavolcanic arc complex were exhumed due to an important regional orogenic pulse (García-Casco et al., 2006 , 2008a , 2008b Lázaro et al., 2009) . The mélange consists of a serpentinite matrix encompassing tectonics blocks, metamorphosed at high pressure and low to high temperature, of variable composition. These metamorphic blocks comprise lithologies such as amphibolite, blueschist, greenschist, quartzite, impure quartz-feldespathic rocks, meta-greywacke and metapelite, whereas eclogite is rare or absent (Somin and Millán, 1981; Kulachkov and Leyva, 1990; Hernández and Canedo, 1995; Leyva, 1996; Millán, 1996; García-Casco et al., 2008a) . The most common rock type is a MORB-derived high-temperature epidote ± garnet amphibolite, which is typically associated with centimeterto meter-size layers, pockets and veins of leucocratic material of trondhjemitic to tonalitic composition and locally pegmatoid texture. These leucocratic segregations formed upon fluid-assisted partial melting of the amphibolites at ± 750ºC and 14-16 kbar, indicating hot subduction of a young oceanic lithosphere (García-Casco, 2007; García-Casco et al., 2008a; Lázaro and García-Casco, 2008; Lázaro et al., 2009) . Subsequent exhumation took place in a syn-subduction scenario, allowing the blocks in the mélange to follow counterclockwise P-T paths due to continuous cooling of the subduction system. The exotic blocks are concentrated in four different regions at the borders of the Sierra del Convento mélange (Figure 2a) . The Macambo region, located south of the serpentinitic body, exposes jadeitite jade blocks and represents the single well documented jade occurrence in Cuba (Figure 2b ). Cobiella and co-workers (1977) described the Punta Imías Formation as the deposits that extend into the coastal strip between the Jauco and Yateras, Yumurí and Miel rivers, in the province of Guantánamo. The terrigenous-carbonate sequence is rich in fossils and consists of clasts of different grain size (including limestone, volcanic, metamorphic and ultramafic rocks), which show coarse to fine stratification (lenticular or parallel) and dark, greyish-yellow, grey or cream colours.
Jade deposits
Three types of jadeitite deposits can be identified in the Macambo region: 1) in-situ deposits within the mélange, 2) detrital boulders in late Miocene-early Pliocene conglomerates of the Punta Imías Formation, and 3) recent deposits exposed in Macambo and Guardarraya rivers and their mouths.
The in-situ deposits within the mélange consist of isolated fine-medium grained, decimeter-to meter-long jadeitite blocks (Figures 3a and 3b) . Jadeitite blocks occur closely associated with albitite-, talc-, and chlorite-rich rocks and with tectonic blocks of trondhjemite, plagioclasefree epidote ± garnet amphibolite, pargasite amphibolitite, (clino) zoisitite, tremolite-actinolite schist, and glaucophane ± lawsonite schist. Most jadeitite samples have granoblastic texture, although local brecciation textures are common. Also, crosscutting veins and crusts around the jadeitite bodies are common. They have a larger grain size and are composed mainly of albite ± white mica (Figures 3c and 3d) . These rocks document late events of fracturing and flow of fluids rich in Na-K.
The late Miocene-early Pliocene conglomerates of the Punta Imías Formation, with a total thickness of about 170 m (Cobiella et al., 1977) , contain cm-to m-sized boulders of varied composition, including jadeitite, within a calcareous clay matrix (Figure 4) . The types of jadeitite are similar to those observed in situ in the mélange.
The Recent beach deposits in the mouths of the Macambo and Guardarraya rivers extend over a distance of 750 and 650 m, respectively. The pebbles are centimeter to decimeter in size on the beach of Guardarraya River, and millimeter to centimeter in size on the beach of the Macambo River (Figures 5a and 5b ). Both occurrences are composed of varied lithologies including jadeitite and all types of rocks found in the Sierra del Convento mélange, though serpentinite is dominant. Taken together, samples of jadeitite from the three outcrops described above have heterogeneous textural and mineralogical composition, but the main variety of gemquality jade is light green, homogeneous with granoblastic texture and fine-to medium-grain size, being formed by 95% pyroxene (jade ± omphacite) and albite, phlogopite and epidote (about 5%) (Figure 5c ). Apatite, zircon, titanite, white mica (paragonite and/or phengite), chlorite and dolomite are common accessory minerals. Other varieties of jade have more varied mineralogical contents, with larger amounts of epidote and albite, and colours from greenish white to dark green, bearing heterogeneities such as dark bands and nodules rich in omphacite and white areas richer in albite and/or epidote (Figure 6 ).
Discussion and conclusions
The origin of jade in the Sierra del Convento mélange is related to fluids evolved in a subduction environment cf. Harlow and Sorensen, 2005; Sorensen et al., 2006) . As discussed by Garcia-Casco et al. (2009) , the fluids precipitated jade at high temperature (> 550ºC), suggesting a possible genetic link with pegmatitic trondhjemitic melts formed upon partial melting of subducted MORB amphibolite deep in the subduction channel. The apparent lack of quartz associated with jadeite indicates a relatively low formation pressure (< 15 kbar at 650ºC), in agreement with the conditions of partial melting of amphibolite (15 kbar, 700-750ºC) and of crystallization of trondhjemitic-tonalitic melts (15-13 kbar, about 650ºC; García-Casco, 2007; García-Casco et al., 2008a . Hence, fluids evolved from the crystallizing trondhjemitic-tonalitic magmas may have interacted with ultramafic rocks of the upper plate mantle and deposited jadeitite at high temperature. If confirmed, this hypothesis opens a new line of research concerning the origin of jade.
The Sierra del Convento outcrops bear gem-quality varieties of jade. This, and the large quantity of jade in the deposits, suggests it can be exploited and used in jewelry (Figure 7) . We propose that, based on the inhabitants similarities, additional jade occurrences may be discovered in other parts of the Sierra del Convento mélange and in La Corea mélange (Sierra de Cristal).
From the archaeological point of view, we suggest that the Sierra del Convento outcrops were exploited by the ancient pre-Columbian Taino civilization for manufacturing of artifacts and, perhaps, for trade with other people from the Greater Antilles. 
